Bovine large luteal cells show increasing de novo DNA methylation of the main ovarian CYP19A1 promoter P2.
Transformation of the estrogen producing large dominant follicle into a functional progesterone producing corpus luteum involves profound and well-orchestrated changes in cell type-specific gene expression profiles, possibly involving epigenetic mechanisms of gene silencing. As an experimental paradigm to examine the involvement of de novo DNA methylation in the process of luteinization, the transcript abundance and promoter-specific DNA methylation levels of CYP19A1, which encodes the key enzyme for estrogen biosynthesis, were analyzed in enzymatically dispersed and purified large granulosa luteal cells of early- to mid-cycle bovine corpora lutea. To characterize the morphology and physiology of isolated corpora lutea, their weights and the respective plasma progesterone levels were analyzed. Transcript abundance of CYP19A1, HSD3B1, GHR, and of LHGCR was quantified by real-time PCR. Methylation levels were analyzed by bisulfite direct sequencing. The data indicated that corpora lutea weights and plasma progesterone levels significantly increased during the early luteal phase (days 3-6 of the cycle). The growth of small and large luteal cells was particularly pronounced between days 3 and 4. Large luteal cells are characterized by high HSD3B1 and GHR, but low LHCGR transcript abundance, whereas CYP19A1 expression was very low or undetectable. The DNA methylation levels of the main ovarian CYP19A1 promoter P2 significantly increased from day 5. In conclusion, the data indicated de novo DNA methylation approximately five days after the luteinizing hormone-induced down-regulation of CYP19A1 expression, suggesting that DNA methylation during the early luteal phase might play a role for permanent silencing of previously down-regulated genes.